Summary &horbar; The aim of this study was to localize and measure the receptor-binding capacity for insulin in the stomach, duodenum, ileum, jejunum, caecum, colon and in isolated hepatocytes in 48 rabbits aged [1][2][3][4][5][6][7] 14 insuline / récepteur localisation / tube digestif / lapin nouveau-né / colostrum l hépatocyte
INTRODUCTION
The physiological actions of the digestive tract are continously regulated by more than 70 different hormones and hormone-like peptides (Glass, 1980; Tsung-Min Lin, 1980; Buts et al, 1990; Konturek, 1990) .
During the last decade, studies on the action of insulin and its binding by the receptors present in the digestive tract (DT), mainly in rats, but also in some other mammals, have established the view that insulin is one of the hormones providing the strongest stimulation of DT development (Pierce et al, 1964; Forgue-Lafitte et al, 1980 ; Shulman, 1990; Read et al, 1991; Baumrucker et al, 1993; Cheatham and Kahn, 1995) .
The occurrence of high concentrations of insulin and other growth factors in milk suggests that they may be important for the growth of offspring. Growth factors may play a vital role in the proliferation and maturation of the gut without necessarily entering the circulation, although they may cross the intestinal wall to regulate the development of other organs (Read et al, 1984) . Cevreska et al (1975) was probably the first to describe a high concentration of insulin in the colostrum of women. A few years later, the presence of insulin in colostrum, 30 to 40 times higher than in blood, was described in women (Kulski and Hartmann, 1983; Read et al, 1984) ; cows (MaNen et al, 1987) ; women, cows and sows ; and in sheep (Falconer et al, 1984; Nowak et al, 1994) .
The transfer of insulin from the ingested colostrum into the blood of newborns during the first 25 h of life was observed in piglets (Asplund et al, 1962; Nowak, 1989) , calves (Pierce et al, 1964) and newborn infants (Koldovsky, 1989) .
The binding of insulin and glucagon by receptors and the effect of these hormones on the motility, secretion and development of the digestive tract was described in rats (Forgue-Lafitte et al, 1980; Cooke et al, 1986; Koldovsky, 1989; Buts et al, 1990; Baumrucker et al, 1993) ; rat fetuses (Sodoyez-Goffaux et al, 1985) ; piglets (Ito et al, 1987) ; minature pigs (Shulman, 1990) (Koldovsky, 1989 (Nowak et al, 1994) . ii) !251 insulin (OPiDI, §wierk, Poland) in 0.5 mL buffered saline solution (pH 7.4), the concentration of 19.9 fM = 115.62 pg = 2.948 gU; iii) colostrum infranatant solution, 0.2 mL containing streptomycin (50 fl9 ; Polfa, Poland); iv) Williams Medium E (Sigma), 0.8 mL to a final volume of 2.0 mL, containing Traskolan (500 KIU/mL; Jelfa, Poland). This proteinase inhibitor is similar to Trasylol (Sigma).
The sample for non-specific binding (NSB) of !251 insulin i) hepatocyte pellets 0.5 g; ii) !251 insulin in 0.5 mL buffered saline solution ( P H 7.4 Gill and Hart (1980) min, pH 7.4. After incubation, the tubes were centrifuged (2 000 x g for 10 min at 4 °C), and the supernatant fractions aspirated and discarded. The radioactivity of the cell pellets was measured on a gamma counter with a counting efficiency of about 76% and a counting error of 2% (Gill and Hart, 1980 Gill and Hart (1980) .
The preparation of the digestive tract samples
After the first step of the liver perfusion, the total digestive tract was removed and rinsed with cold saline solution (4 °C) through a catheter attached to the duodenum. The stomach was washed separately and then the mesentery was stripped off (Shulman, 1990 Gill and Hart (1980) .
The mean values of the insulin concentrations in the rabbit doe colostrum samples assessed by RIA was, on average, 701 pU (n = 10) on the day of parturition (considered as 100%) and then successively decreased to a level of 29 ± 1.7 pU/mL on day 6 postpartum (P < 0.01 ) (fig 1 A) .
Plasma insulin level in newborn rabbits (first day of life) was, on average, 82 ± 1.9 pU/mL (fig 1 B) (P < 0.01 The insulin concentrations in the colostrum, on day of parturition, was much higher than in the blood of newborn rabbits.
The biological ability of the colostral insulin to bind with the receptors of the isolated rabbit hepatocytes, using the RBA method, reached 556 pU/mL and this value represented 79.1 % of the total insulin concentration determined by the RIA-INS test (fig 1 A, open bar) . A statistically significant increase in insulin-binding ability (P < 0.02) of the receptors of isolated hepatocytes was found on day 4 after birth (fig 1 C) .
The liver and the body mass showed a progressive increase during the period of 21 days of the newborn rabbit's life. The increment of increase, when compared to the results of the first day, was significant (P < 0.001; fig 1 D and E, respectively) Cooke et al, 1986; Malven et al, 1987; Koldowsky, 1989; Buts et al, 1990; Schams, 1990; Read et al, 1991; Baumrucker et al, 1993; Grosvenor et al, 1993; Nowak, 1993; Nowak et al, 1994 (Pierce et al, 1964; Gill and Hart, 1980; Forgue-Lafitte et al, 1980; Maslansky and Williams, 1982; Read, 1988; Buts et al, 1990; Baumrucker et al, 1993) but not in rabbits. Different methods were employed in the DT sample preparation (Read et al, 1986; Buts et al, 1990; Shulman, 1990) . In our experiment intact intestinal segments were weighted and used according to Berry et al ( 1991 ) .
The insulin concentration was high in the colostrum of rabbit does on the first day postpartum and in the blood of newborn rabbits on the first day of life. It decreased on day 6 to basal levels. This could indicate that the increased insulin level in the blood of nonfasted newborn rabbits is dependent on the high concentration of insulin transferred from the DT into the blood as well as to the stimulatory effect of the nutritional ingredients of colostrum such as proteins, fat and carbohydrates towards the secretion of endogenous insulin. In fact, the transfer of colostral insulin from the digestive tract into the systemic blood was observed in piglets (Asplund et al, 1962; Nowak, 1989 Nowak, , 1990 , infants and rats (Koldovsky, 1989 (Dial et al, 1977) . The degradation of bound MC insulin occurs at a rate that is almost 25 times faster than that of the free MC insulin. The interaction of insulin with purified liver plasma membranes involves two processes: binding and degradation. These processes can be physically separated and shown to occur independently (Levey, 1976; Dial et al, 1977) .
A trial of colostral insulin separation and the purification on a Sephadex G-50 column in human milk to identify the material, assayed by radioreceptor and immunoassay, was performed. Insulin recovered from the column had 90% of the activity measured by RBA or RIA (Read et al, 1984 
